fear of the other eye being affected, although there is no possibility of restoration of vision in the defective eye. Also, this is not a case for treatment of any kind.
If the condition is due to disease of the blood-vessels interfering with the proper nutrition of the choroid in any particular region of the fundus, we need not look for, or treat, toxic causes, but turn our attention to the vascular system in the hope of improving the nutrition and function of the affected area. We therefore inform our patients that the chance of restoring vision or preventing further loss, lies in the treatment of the general circulation. Now, let us briefly review the ophthalmoscopic picture of what is admittedly a coloboma, where a typical gap in the choroid is seen in the lower part of the fundus accompanied by a coloboma of the iris in the same situation. Here we find a large pearly white area, with a well-defined border edged with a small narrow band of pigment, indicating where the choroid ceases, just as in a normal fundus a similar pigmentary band shows where the choroid stops short of the disc. There is no pigment proliferation anywhere, there are no vessels, or only one or two atypical ones crossing the gap, the pearly whiteness of which we know to be due to the fact that we are looking down on the sclera. Any condition we designate as coloboma of the choroid in any part of the fundus must conform to these characteristics.
[Drawings illustrating the points mentioned were shown.]
Mr. RAYNER D. BATTEN showed a series of drawings illustrating coloboma of the macula.
MISS IDA C. MANN said she assumed that the chief interest in coloboma of the macula lay in the question of its causation. Any theory which sought to explain it must cover the production of at least three slightly different clinical types of defect, which were usually all termed congenital coloboma of the macula. These three types were:--
(1) Cases showing a round or oval patch in the central region, not necessarily exactly at the macula, which was covered by heaped-up pigment, through which some of the larger choroidal vessels could be seen. Retinal vessels often ran over the patch. The first four pictures shown by Mr. Batten were of this type.
(2) The typical coloboma of the macula, a round, or oval, punched-out hole, often ectatic, with a pearly white base and a-narrow ring of pigment round the edge. Of this kind Mr. Batten had shown two.
(3) The third type was that associated with some abnormality of vessels, either a vessel passing forwards into the vitreous from the patch or an abnormal anastomosis upon it. The last group of Mr. Batten's pictures showed this.
The earliest theory advanced to explain the condition was that of aberrant development of the optic cup. This theory led to the name of the condition. When one considered the well-known arrangement of nerve fibres in the fundus, with, in the inacula region, the horizontal raph6 of separation passing outwards, one was always forcibly reminded of a cleft. This appearance led the older embryologists to make many attempts to prove that that horizontal raphe was the final line of the fetal fissure, and that therefore a rotation of the eyeball had occurred to bring this up into the position of the macula, which was thus developed on the two sides of the fissure.
Vossius was the first to suggest this, and postulated 900 of rotation occurring before the third month of development. Strahl and Henckel also suggested that rotation took place, but said that the fissure was never directly downwards, and that the rotation was only through 450 and occurred after the third month. Both, however, agreed that the line of the fissure finally lay in the position of the macula. The arguments which led to this were the following: First, that the arteria centralis retinae entered the optic stalk immediately below at first, and later to the outer side. Secondly, that the superior rectus was at first lateral to the levator palpebrae superioris and at a later stage beneath it. Thirdly, that the fibres in the optic nerve followed a spiral course. The theory of rotation explained macular coloboma as a failure of closure of the cleft. If failure of closure occurred without rotation of the eye, then there resulted a typical choroidal coloboma downwards, but if, in spite of the failure of closure, rotation occurred there resulted a coloboma of the macula. The work of Deyl and Dedekind, and later of Chievitz, had, however, proved that no such rotation of the developing eye occurred, and hence one must abandon the idea that coloboma of the macula could be explained as an aberrance of development of the optic cup. It was also clear that the hyaloid artery could never enter the eye through the macula if this was never in the line of the cleft.
The development of the macula could be divided into three stages. The first corresponded with the first three months of intra-uterine life, the second with thle period from the third to the eighth month, and the last with the period of time from the eighth month of intra-uterine life to the fourth month after birth. Up to the third month the macular region was the most highly differentiated in the whole retina. The separation of the cells of the neuro-epithelium into layers was first seen at the posterior pole, and there was an appearance of ganglion cells here before they became evident elsewhere. The differentiation of the whole retina spread outwards from what would be finally the central region, and that seemed to suggest that if there were failure of the structure of the retina in a macular coloboma it must have been a secondary failure. Otherwise it was difficult to understand how the rest of the retina should have become differentiated normally.
After the third month the second period of macular development commenced, characterized by a cessation of growth here and a general thinning out of the rest of the retina. This thinning did not involve the macula, so that from the third to the eighth month it was the thickest part of the retina, not, as it finally became, the thinnest. After the eighth month this thicker portion began to be differentiated, and the true macula was formed.
(Slides were shown demonstrating these processes.)
A macular coloboma could not therefore be considered as connected in any way with normal development of the optic cup.
A second theory, that it was an atypical differentiation of certain pleuripotential cells of the optic cup, was suggested by the late Mr. Coats, who showed that certain anomalies could be explained by saying that some of the cells of the optic cup were diff3rentiated into tissues which would norm-ally form from other cells. It had been suggested that macular coloboma might be caused by a failure of development of the pigment in the epithelium of the outer layer of the optic cup and consequent failure of the chorio-capillaris, since there was evidence that this latter and the pigment epithelium exercised some influence on each other during development either both were present or neither. That theory had been adduced to explain the pearly-white type of macular coloboma. It did not explain the type with proliferation of pigment, nor any type connected with abnormality of vessels. Therefore it seemed certain that the failure was not primarily in the neural ectoderm.
A third theory, that of intra-uterine inflammation of the choroid, was much more satisfactory. The speaker said she had been able to find the records of only fouir cases of typical congenital macular coloboma which had been examined microscopically, and in all cases the chorio-capillaris layer was found to be absent. In three of the four the retina was not absent, but the layers were thin; the nuclei of the cells, however, could be made out. In the fourth case the retina was only present as a very thin, structureless membrane. In all the cases the picture was identical with that of post-natal choroiditis of varying severity. The pigmented type might be due to an irritative, the non-pigmented to a destructive, inflammation. There remained to be explained the type with vessels attached to the coloboma. Apparently these were of two sorts. The vessel which projected from the macula in one of Mr. B tten's pictures merely passed forwards into the vitreous a little way, but in two of the others it passed to the lens, and in both these was attached, not to the posterior pole, but to the lens near the equator. There was never any normal stage of development in man in which vessels were attached to the surface of the macula. There was, however, a period during which the vitreous was full of vessels (the vasa hyaloidea propria, branches of the hyaloid artery).
( In both patients there was a central lesion, in one case with massive proliferation of pigment lying on the choroidal scar, while in the second case there was a definite ectasia at the site of the lesion. He brought the girl because she showed a somewhat similar condition, though he thought it was different. It would pass for a typical old healed choroiditis with heaped-up pigment coming forwards into the vitreous. Still, her condition sufficiently resembled that of the other two patients in appearance to have made it worth while bringing her. Both the men had strabismus, in one of the converg,ent, in the other of the divergent, type, and both eyes were amblyopic, which suggested that the inflammation, if it was not antenatal, had yet occurred very early in extra-uterine life. The girl had a divergent squint until it was operated on.
